Priority Concerns
Assessments

Soil Erosion and Runoff

Because of Fillmore County’s rolling and often steep topography, any land use that disturbs the land cover has the potential for causing serious erosion problems.  Fillmore County residents recognize the potential problems associated with erosion and runoff and the need for buffers and other soil conservation practices, more diversified agriculture that includes forages and small grains, and incentive programs that encourage landowners to maintain vegetative cover on the land.  These practices not only reduce soil erosion, but also lower peak flows in streams, reduce stream bank erosion, and have the added benefits of protecting and recharging ground water.  

Ground water recharge is especially important to maintaining the quality of the cold water trout streams in the county.  The cool temperatures are a result of precipitation infiltrating into ground water where it is cooled so it can emerge in springs that feed the cold water streams.  Poor land use practices that bypass this infiltration process and that increase surface runoff increase the transport of sediment, nutrients, and other contaminants directly into the streams and short-circuit the cooling process.  Trout stream maps for southeast Minnesota can be seen on the DNR website at http://www.dnr.state.mn.us/fishing/trout_streams/pdf.html. 
Trends in land use over the past two decades have shown a conversion from permanent vegetation, such as hay and pasture, to row crop production, especially soybeans.  According to a report issued by University of Minnesota soil scientist Gyles Randall in 2003, residue left after soybean harvest is not adequate to protect against erosion in the late fall and in the spring before the next crop is planted even if conservation tillage is used.  Soybeans also affect soil tilth and structure to make the soil more susceptible to erosion.  His report concludes that the predominance of the present-day corn-soybean rotation is not sustainable economically, environmentally, ecologically, or socially in southeastern Minnesota.

	Crop/ Animals
	# of acres
(year)
	# in 1981

(% of total / rank in state)
	# in 2001

(% of total/rank)
	# (+) or (-)

earliest stat to 2001
	# (+) or (-)

1981 to 2001

	Corn
	73,000

(1930)
	216,200

(59.8%)
	165,500

(47.7% / #19)
	+92,500
	-50,700

	Soybeans
	10,400

(1950)
	36,000

(10.0%)
	107,300

(30.9% / #38)
	+96,900
	+71,300

	Hay
	102,800

(1940)
	71,800

(19.9% / ranked #4 in 1974)
	60,100

(17.3% / #4)
	-42,700
	-11,700

	Oats
	92,800

(1950)
	36,300

(10.0% / #8)
	12,300

(3.5% / #4)
	-80,500
	-24,000

	Barley
	43,500

(1930)
	1,300

(0.04%)
	500

(0.1%)
	-43,000
	-800

	Sweet Corn
	
	
	1,000

(0.2%)
	+1,000
	


Source:  MN Extension Service and MDA Minnesota Agricultural Statistics, 2002

Land use is not the only factor affecting runoff.  Since 2000, Paul Wotzka, MDA hydrologist, has observed that precipitation records have shown a shift toward a higher percentage (almost 50%) of the annual rainfall coming in April, May, and June, a time when the soils are most vulnerable to erosion.  

Crop residue transect surveys have been completed in the county for several years.  According to the Conservation Technology Information Center at Purdue University (www.ctic.purdue.edu) which compiles the data nationwide, 2004 Fillmore County statistics showed that 29% of corn acres were in conservation tillage (>30% residue) and 39.9% were in reduced tillage (15% to 30% residue).  Of the soybean acres, 71.9% were in conservation tillage and 19.8% were in reduced tillage.   Overall, 45.1% of cropland acres in 2004 were in conservation tillage compared to 39.1% in 1995, which included spring seeded small grain.  There were no spring seeded small grain acres surveyed in 2004.   
An additional 97 sites representing 15,445 acres (equivalent to 37% of 42,000 acres of cropland) were surveyed in the South Branch Root River watershed project area.  No-till accounted for 17% of the cropland plus 16% in reduced or ridge tillage.  Half the acres were mulch-tilled. Pie charts that summarize the data from 2005 are found in the Appendix, page 50.
A segment of the South Branch Root River from its headwaters to the confluence with Willow Creek southwest of Preston has been placed on the 2004 303(d) Impaired Waters list submitted by MPCA to the U.S. EPA (http://www.pca.state.mn.us/water/tmdl/index.html) due to excess turbidity.  This is based on data collected from 1999 to 2002 as part of a Clean Water Partnership Diagnostic Study of that portion of the watershed.  Turbidity levels averaged 85 NTUs (nephelometric turbidity units), which is over 3 times the water quality standard of 25 NTUs for warm water streams and over 8 times the standard of 10 NTUs for cold water streams. 
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The Conservation Reserve Program (CRP) was enacted with the 1985 Farm Bill.  From 1985 to 1995, about 50,000 acres were enrolled in the program in Fillmore County.  The NRCS calculated that CRP reduced soil erosion in Fillmore County by 17.42 tons per acre per year for the acres enrolled.  In 2004, there were 19,097 acres in CRP.  The Conservation Reserve Enhancement Program (CREP) is expected to enroll 51,000 acres of marginal cropland in the Lower Mississippi basin in 45-year or permanent easements by the end of 2007.  The Conservation Security Program (CSP) is a new federal program that rewards farmers for conservation already on the land which should encourage more adoption of soil conservation and water quality practices.
Annually, the Fillmore SWCD has approximately $31,000 available in state cost-share funds to landowners to implement erosion and runoff control practices.  Fiscal year 2005 was the first year in several years that the Fillmore Soil and Water Conservation District spent its entire allocation of of state cost-share funds before the end of the fiscal year plus an additional $10,000 in local SWCD funds.  Almost 80% of those funds were used for installation of 35,000 feet of grassed waterways.  Additional waterways are also installed through the Continuous CRP.  Good woodland management also maintains healthy permanent vegetation.  Grants available through the SWCD and DNR allow a landowner to develop a Woodland Stewardship Plan at no cost.
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Storm water runoff from impervious surfaces in towns and other developed areas is becoming more of a concern as more development occurs in the county.  Storm water systems typically bypass treatment plants and discharge the storm water directly into streams and sometimes sinkholes.  Contaminants can include grass clippings and leaves, automotive fluids, lawn chemicals, pet wastes, and litter, all of which can adversely affect water quality.  Detention basins, pervious paving, rain gardens, and native plantings are just a few practices that can address storm water concerns created by development.

     Stormwater detention basin in Lanesboro city park traps sediments before 




      they enter the fishing ponds.
Road salt for de-icing roads has the potential to impact water quality during storage, use and disposal.  County and state highway storage areas are now covered.  However, in many towns snow is being stockpiled, along with the road salt collected with it.  Salt use is being reduced in some parts of the state with the use of an ethanol by-product as a deicer.

Fillmore County has a soil erosion control ordinance (see section 722 in the zoning ordinance at http://www.co.fillmore.mn.us/zoning.htm)  It was first adopted in 1982 and last revised in 1996.  Although its main focus is on the control of erosion on agricultural lands, it does address erosion due to woodland activities and construction and subdivision activities.  Road and other types of construction projects are potential sources of non-agricultural erosion, although they are not specifically covered in the ordinance.  Enforcement action is complaint-driven and involves the SWCD and the township in determining if a problem exists and the methods to use to reduce the erosion.  A formal mediation process is initiated if the County and land occupier cannot reach agreement on an erosion control plan.  The SWCD will contact a landowner with a letter prior to filing a formal complaint alerting the owner to an erosion problem and offering assistance to correct the problem.  Enforcement proceedings are pursued only if the owner fails to make an attempt to correct the problem.
The county also enforces the DNR Shoreland regulations found in section 612 of the zoning ordinance at http://www.co.fillmore.mn.us/zoning.htm which apply to lands 300 feet landward of the ordinary high water level of all protected watercourses.  Alterations of vegetation and topography are regulated “to prevent erosion into public waters, fix nutrients, preserve shoreland aesthetics, preserve historic values, prevent bank slumping, and protect fish and wildlife habitat.”  General cultivation is permitted if the shore impact zone (within 50 feet of the ordinary high water level) is maintained in permanent vegetation or is operated under an approved conservation plan.  Section 613 of the zoning ordinance regulates land use in the bluffland areas.  The purpose, in part, is to control erosion on the steep slopes of the bluffs.   Setbacks and other measures are related to those set out in the Shoreland rules.  
Drinking Water and Source Water Protection

Fillmore County residents rely on ground water for their drinking water.  The aquifer which supplies most domestic wells in the county is the St. Peter-Prairie du Chien-Jordan aquifer.  Other aquifers of importance are the Upper Carbonate and the Franconia-Ironton-Galesville aquifers.

Ground water is part of the karst hydrologic system in which water table aquifers are especially susceptible to contamination.  Thin soils overlying the carbonate bedrock provide minimal filtration of surface water as it migrates through the soil to the ground water.  Only a small percentage of the county has more than 50 feet of soil cover over the bedrock.  (See depth to bedrock map in the Appendix, page 51).  If surface water enters a sinkhole, it directly enters the underlying bedrock where it can quickly travel both vertically and horizontally through the cracks and crevices in the bedrock.  Sinkholes, springs, and other karst features create many interconnections between surface and ground water so that contamination affecting one often affects the other.  
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Aquifers that lie below a protective clay or shale rock layer, such as the Decorah shale, are less likely to become contaminated.  The St. Peter-Prairie du Chien-Jordan aquifer is protected from contamination where the Decorah shale is present (see Pollution Sensitivity map in the Appendix, page 52).  This protective layer can be compromised, however, if it is penetrated by a poorly constructed well that is not cased or grouted.  This allows contaminants from a surficial aquifer to be transported into deeper aquifers.  Where the Decorah shale outcrops, water flows over the edge from the Upper Carbonate aquifer and recharges the St. Peter-Prairie du Chien-Jordan aquifer.  (See diagram at left.)  USGS studies in Olmsted County have documented the filtering properties of the Decorah edge for removing nitrate from water in the upper aquifer as it moves through the vegetation and anaerobic soils at the Decorah edge.  Based on this research, Fillmore County amended the zoning ordinance in 2003 to include a Decorah shale overlay district, which serves to protect the filtering properties of the Decorah edge.

County water test results from the Olmsted County Health Department date back to 1980.  Over the past 20 years, about 23 percent of the water samples have nitrate-nitrogen levels above 10 parts per million (ppm), the state’s Recommended Allowable Limit (RAL) for private wells.  Coliform bacteria were present in 38 percent of the samples that have been tested.  
	YEAR
	TOTAL # OF SAMPLES
	# WITH BACTERIA
	% WITH BACTERIA
	#>10 ppm NITRATE
	% >10 ppm NITRATE

	1984-1996
	2488
	889
	36%
	596
	24%

	1997
	163
	83
	51%
	30
	18%

	1998
	181
	98
	54%
	40
	22%

	1999
	168
	76
	45%
	46
	27%

	2000
	221
	94
	43%
	46
	21%

	2001
	198
	66
	33%
	29
	15%

	2002
	159
	67
	42%
	37
	23%

	2003
	161
	50
	31%
	30
	18%

	Totals
	3739
	1423
	38%
	854
	23%


Since 1996, free nitrate clinics, co-sponsored with MDA and Fillmore County Public Health, have been offered each year in the county.  Of 1282 samples that have been analyzed utilizing the MDA testing equipment, 320 have had nitrate levels greater than 10 mg/liter, which is 25% of the samples.  This is consistent with the Olmsted County lab results.  Although these results cannot be used to make generalizations about water quality in a particular aquifer, they do indicate the importance of proper well construction and proper management of contaminant sources in proximity to a well.  Of the 4200 domestic well records in the County Well Index (CWI), about 75 percent have no well construction information indicating that they were constructed prior to the implementation of the state well code and are probably not cased and grouted properly.  A majority of rural residents are still using these wells as a primary source of water for domestic uses.  From 2000 to 2004, about 330 new wells were constructed and 190 wells were abandoned and sealed, so some of the older wells are gradually being replaced with new cased and grouted wells.   The SWCD does offer cost-share for the sealing of abandoned wells through its state cost-share program.
All the cities in Fillmore County except Whalan have public water supply wells.  A new well was installed in Whalan in 2005 which serves nine homes.  This allowed several sandpoint wells to be sealed, which in turn allowed new septic systems to be installed and meet the setback requirements that had previously prevented their installation.  Preston constructed a new well in 1998 and completed a Wellhead Protection Plan, which was approved in 2004.  Chatfield is in the process of completing part two of its Wellhead Protection Plan, which is expected to be completed in 2005.  Chatfield’s water supply is considered to be vulnerable to contamination.  The water supplies for Harmony and Canton are also considered vulnerable and will begin wellhead protection planning in the near future.  Rushford constructed a new well and is expected to have a wellhead protection plan done by 2007.  Problems with radium in the water from the new well prompted them to blend the water with that from another well to dilute the radium.  Public water supply wellhead protection plans have the potential to protect the drinking water for over 50% of the county’s population.  (For more information about wellhead and source water protection, see the MDH website at http://www.health.state.mn.us/divs/eh/water/swp/swa/index.htm.)

Radon is an odorless, colorless, and tasteless gas that comes from decaying uranium and radium deposits in the soil.  Radon may be found in home air or water.  According to the EPA, it is recommended that radon in home air be below a level of 4 pCi/L.  Radon in water may also contribute to household radon levels.  For every 10,000 pCi/L of radon in water the air radon level in a home is increased by 1 pCi/L.  Home air radon levels in Fillmore County are a significant problem because roughly 50% of all homes tested have levels greater than 4 pCi/L.  Because radon in the air is a significant issue, Fillmore County Public Health was interested in determining if water levels were significantly contributing to these air radon levels.  From February 2002 to November 2003, Fillmore County Public Health distributed 120 kits to test for radon in water.  The radon in water tests ranged from 0 to 4,379 pCi/L with an average of 301 pCi/L.  Although this was a small sampling, it does appear from this data that radon in water is not making a significant contribution to home air radon levels.  

MDH completed a Nitrate Exposure and Infant Risk study that concluded that better education is needed for caregivers and health care providers in regions where drinking water is at high risk for nitrate contamination.  A significant percentage of the participants in the study reported never having their well water tested or not having a test done in the last five years.  Most reported that they had not discussed the problem with their health care provider.  For more information about the study, go to http://www.health.state.mn.us/divs/eh/hazardous/topics/nexirsummary2003.pdf. 
The SE MN Water Resources received grant funds from the U.S. EPA to pilot a process for inventorying motor vehicle shop Class V Injection Wells, also know as shallow disposal systems.  According to a new rule issued by EPA (http://www.epa.gov/safewater/uic/c5imp.html), any motor vehicle shop with a floor drain discharging below ground and situated in a sensitive area will need to modify that drain by January 2006.  Alternatives to a floor drain include plugging the drain and operating a dry shop, installing a holding tank, or connecting to a municipal sanitary sewer system.  Almost all of Fillmore County is considered a sensitive area.  Only two shops were identified that were not connected to a municipal sanitary sewer system.  EPA will be working with them to correct the problem.  In addition to the motor vehicle shop systems, there were nine industrial Class V systems identified in sensitive areas ranging from car washes to beauty shops that are discharging wastewater underground.  Minnesota Rules Chapter 7080 which regulate individual sewage treatment systems do not regulate wastewater that includes industrial or animal waste or that contains hazardous materials.

Public water suppliers in communities of over 1000 in population will have to update their DNR Emergency and Conservation Plans.  More information about these plans is on the DNR website at 

www.dnr.state.mn.us
Human Sewage Treatment

According to the 2000 census, there are 3830 households in the rural areas of Fillmore County, an increase of 550 (17%) over the 1990 census figures.  Most of these residences are not connected to municipal sewer systems and rely on individual sewage treatment systems (ISTS) for wastewater treatment.  From 2000 through 2004, the Fillmore County Zoning office has issued 621 ISTS permits.  Combined with about 500 permits issued from 1995 to 1999, about 30% of the rural households have systems that are compliant with current Minnesota Rules Chapter 7080.  The remaining two-thirds that are not permitted have the potential to contaminate water with bacteria and other pathogens as well as excess nutrients.  Bacteria levels in streams are highest during runoff events.  The following graph from monitoring of the South Branch Root River in 2004 illustrates this relationship.  (Note that the scale for bacteria numbers is logarithmic.)
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Fillmore County has adopted and enforces Chapter 7080.  Due to staff additions and a contract with the SWCD, almost 100% of newly installed septic systems are now inspected.  Review of system designs has reduced problems by catching problems before construction begins.  There are 22 contractors licensed by MPCA that design, install, inspect, or pump ISTS in the county.  
There are nine unincorporated villages -- Bratsberg, Cherry Grove, Fillmore, Granger, Greenleafton, Highland, Lenora, Newburg, and Prosper -- which have clusters of houses on small lots with inadequate sewage treatment systems.  With assistance from the SE MN Wastewater Initiative, several residences in Granger have received financial assistance to install compliant ISTS after disconnecting from a sewer line that discharges to the Upper Iowa River.  The Granger Cooperative Creamery also received assistance after being cited by the Iowa DNR for discharging milk can wash water to the Upper Iowa.  A significant portion of the wash water contained cooling water which is now permitted to discharge to the river, while the smaller amount of wash water is treated in an in-ground drainfield.  Community sewage treatment options will be explored with Cherry Grove and Greenleafton and any other interested communities as resources allow.

All the cities except Whalan have municipal wastewater treatment facilities.  Ostrander, Mabel, and Canton have upgraded their facilities in the last five years.  Whalan has received assistance from the SE MN Wastewater Initiative with investigating options for sewage treatment.  Nine homeowners have cooperatively drilled a new well which allows them to seal old sandpoint wells which reduced the amount of space available for new ISTS.  All nine should be able to install compliant ISTS.  

In 2003, the SE MN Wastewater Initiative developed a septic system survey which was mailed to 3300 homes (300 in each of 11 counties).  An astounding 44% responded (1461 surveys returned).  Fillmore County had a 41% response rate.  Nearly all respondents said that they would repair or replace their systems if not working and that homeowners with contaminating systems should be required to do the same.  Concern about drinking water quality was the biggest motivator for repairing a system.  However, the survey highlighted a gap between the respondents’ understanding of the definition of a system that is not working and how that is defined by the regulating agencies.  Over half of the respondents said that more needs to be done to address the issue of water contamination from malfunctioning septic systems.  Most did not cite financing as a reason for not upgrading or pumping a system suggesting that the availability of low-interest loan programs would provide the necessary assistance to upgrade the systems.   A self-audit booklet for homeowners to evaluate their own system was piloted in the South Branch Root River watershed project area where almost 400 were mailed.  The response rate was low using this method of distribution, although some people may have done the self-audit without mailing back the response postcard.  

In 2004, Fillmore County was awarded one of three grants statewide from the MPCA Three-County ISTS Pilot Program.  The funds are being used to inventory all the imminent threat to public health (ITPH) systems by 2007 and have all ITPH systems upgraded by 2008.  (An ITPH is defined as a system which discharges untreated sewage to the surface or backs up into a residence.)  After about six months of site visits, approximately 5-10% of the sites have had systems identified as ITPH.  About 70% of the grant funds are being used for a $300 incentive grant given to homeowners with an ITPH system who upgrade their septic systems and attend a homeowner operation and maintenance workshop.  As of April, 2005, 40 homeowners had signed up for the $300 grant and 59 had attended a homeowner workshop.  There are enough funds for about 550 incentive grants.  

Sinkholes and Karst Hydrology
Fillmore County has been called the “Karst Capital of Minnesota.”  With over 6000 sinkholes and 850 springs that have been mapped (see the sinkhole probability map in the Appendix, page 53), the county is believed to have more karst features than the rest of southeast Minnesota combined.  Fillmore County is also home to two commercial caves: Mystery Cave, which is managed by the MN DNR, and Niagara Cave, which is privately operated.  Both have formations that are among the most unique found in the Midwest and the country.  Four blind valleys are known in the county:  Fairview, Lefevere, York, and Cherry Grove.  Numerous streams are known to be disappearing streams, including the South Branch of the Root River, which often has a dry streambed for about five miles of its length between Mystery Cave and Seven Springs during late summer and fall.

Karst is defined by Klimchouk and Ford (2000) as “an integrated mass-transfer system in soluble rocks conduits dissolved from the rock and organized to facilitate with a permeability structure dominated by the circulation of fluid.”  Karst is not just the number of sinkholes on the landscape, but the whole system, including the subsurface, all of which is shaped by the flow of water through the system.  

Reference:  Klimchouk, A., and Ford, D., 2000, Types of karst and evolution of hydrogeologic settings, in Speleogenesis: evolution of karst aquifers,

Klimchouk, A., Ford, D., Palmer, A., and Dreybodt, W., eds.: Huntsville,

AL, National Speleological Society, p 45-53.

Since 2000, most of the dye trace studies that have been completed have been in the South Branch Root River watershed project area as part of a Clean Water Partnership Diagnostic Study.  One new, previously unknown springshed was mapped just west of Forestville State Park.  The discharge point is a spring on the South Branch Root River that was previously assumed to feed into springs along Forestville Creek because the surface drainage flow is to Forestville Creek.  This is a prime example of springshed boundaries not always matching surface watershed boundaries.  A portion of the east side of the basin mapped as draining to Canfield Big Spring was found to actually be part of Rainy Spring, a tributary to Canfield Spring.  Dye travel times were generally in the one to three miles per day range.  In 2004, dye traces were conducted in Lost Creek watershed in Jordan Township to fill a gap in the springshed map.  The traces helped delineate the boundary for the springshed for spring A17.  The dye was also detected in the landowner’s private well.  Dye trace studies will continue as part of the South Branch Root River Fecal Coliform Bacteria Reduction 319 Implementation Project from 2005 to 2007 and in the South Fork of the Root River watershed as part of a project to improve nutrient management planning.  A map of the dye traces that have been completed is in the Appendix, page 54.

Sinkholes have been convenient dumping grounds for garbage, dead animals, tile discharge, highway runoff, and sewage lines.  The county does have a sinkhole ordinance which prohibits dumping of anything but fill dirt and unprocessed wood and construction materials into a sinkhole.  Some recent concerns have arisen about the definition of construction materials and what should or should not be allowed in a sinkhole.  A review of the ordinance language is suggested as well as strengthening enforcement.

As mentioned in the drinking water section, a Decorah shale overlay district was added to the Zoning Ordinance in 2003.  This unique geologic setting extends north to the Twin Cities and south to Dubuque, Iowa.  It serves an important function in filtering nitrate from water in the Upper Carbonate aquifer as it moves over the edge of the Decorah shale outcrops and recharges the St. Peter-Prairie du Chien-Jordan aquifer.  A USGS study in Olmsted County estimated that 18,000 gallons/linear foot/year flow over the Decorah edge.  Structures built in this setting must be located properly to avoid extensive water damage.  Because of the steep, wet conditions often associated with this setting, much of it has not been developed and has maintained its native vegetation.  The MN Biological Survey maps have documented that many well-preserved native plant communities still exist in this setting.  The Decorah Shale Overlay District has three purposes:  1) to maintain the filtering properties of the Decorah edge, 2) to protect structures from water damage, and 3) to protect the unique and diverse plant communities found in this setting.  A map showing the extent of the Decorah edge is in the Appendix, page 55.
Awareness appears to be growing about karst and the special care needed in making land use decisions that account for the sensitivity of ground water in a karst system even where karst features are not readily apparent on the land’s surface.  In this three-dimensional karst system, practices that hold water, nutrients, soil, and chemicals where they belong not only benefit surface water but also ground water.  

Pesticide and Fertilizer Use

Modern agriculture has become increasingly dependent on purchased chemical inputs to meet higher yield goal expectations.  Although concerns about non-ag uses of pesticides and fertilizers are valid, the fact that most of the land in the county is in row-crop production forces us to focus heavily on the agricultural uses of these chemicals.  The high number of wells with elevated nitrate levels, increasing nitrate levels in our rivers and streams, phosphorus loss associated with soil erosion, and the detection of some commonly used pesticides in ground water, springs, and streams, all illustrate the need to implement land use practices that will reduce their concentrations in our waters.  

According to a 1991 report entitled “Nitrogen in Minnesota Ground Water” prepared by MPCA and MDA, the biggest contributor of nitrogen in Minnesota ground water is commercial fertilizer.  Other sources include overapplication of manure and malfunctioning septic systems.  Crop rotations can also affect nitrogen losses according to Gyles Randall, University of Minnesota soil scientist.  He has calculated that nitrogen loss from fields with continuous corn is 30 lb./acre compared to alfalfa at 1.6 lb./ acre.  Tile drainage is also documented as exacerbating nitrogen losses.  Excess nitrogen in streams in the Upper Midwest that flow to the Mississippi River has been linked to hypoxic conditions in the Gulf of Mexico resulting in a dead zone where marine life cannot survive.  

From the final report for the South Branch Root River watershed diagnostic study completed in 2002, nitrate flow-weighted mean concentrations ranged from 7.5 mg/L in 2000 at the Forestville site to 13.7 mg/L at the upper site in Mower County in 1999.  Compare these to the average concentration for the entire Root River near its mouth for the decade of the 90s, which was 3.9 mg/L according to MPCA data compiled in 1999.  The South Branch transported 1.6 and 1.9 million pounds of nitrogen in 1999 and 2000, respectively, just from this 74,000-acre watershed project area.  In the uppermost portion of the watershed, which is heavily drained, the nitrate yields were 50 lbs./acre in 1999 and 67 lbs./acre in 2000.  Upper Iowa River monitoring shows similar concentrations with the highest coming from watersheds where drainage is prevalent.  This is a significant economic loss for farmers as well as a threat to water quality.  Although streams are not used as drinking water sources, in losing streams, ground water impacts are probable.  Nitrate concentrations tend to be lowest during high flow events due to dilution and highest during base flow conditions.  The following graph shows results from 1999 monitoring from the South Branch Root River watershed diagnostic study that shows this relationship.  During lower stage readings, nitrate concentrations were the highest, but dropped during the biggest runoff event. 
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Phosphorus losses calculated as part of the South Branch Root River diagnostic study were equally as troubling.  Losses were highest in the middle portion of the watershed where land use practices were similar to the western part of the watershed, but the landscape becomes steeper.  Total phosphorus flow-weighted mean concentrations ranged from 0.108 mg/L at the upper site in 2000 to 0.394 mg/L at the middle site in 2000.  The river transported 57,000 and 100,000 pounds of phosphorus in 1999 and 2000, respectively.  Phosphorus yields ranged from 0.4 to 1.7 lbs./acre.  Phosphorus losses tend to be highest during high flow events when soil erosion is worst since it is attached to soil particles.  

Pesticide monitoring began in 2002 at three Root River sites, one each on the South Branch, North Branch, and South Fork of the Root.  Monitoring also began at six fish hatchery springs, four of which are in Fillmore County at the Lanesboro and Peterson hatcheries.  Samples are collected during early summer runoff events and during mid-winter base flow.  In 2004, the North Branch site was taken over by Eagle Bluff Environmental Learning Center, which also added a permanent monitoring station.  Of the 29 compounds that are monitored, only a handful are of concern because 95% of what is detected, both in terms of magnitude of concentration and frequency, fall into just two categories:  triazines and chloroacetamides.  Concentrations are lowest in base flow and highest in the early summer runoff, sometimes as high as 100 times the base flow concentrations.  The compounds most often detected are atrazine, metolachlor (Dual), and acetochlor (Harness).  In the springs, alachlor (Lasso), a compound that has not been used in significant amounts for the last decade, is frequently detected.  Graphs in the Appendix (pages 56-58) summarize the 2004 monitoring results.

Atrazine is detected almost 100% of the time in both the river and the springs.  A common misconception among producers is that atrazine is no longer used.  However, atrazine is part of many of the tank mixes on the market, and about 80 million pounds are still used in the U.S.  It is true that atrazine use has dropped from several pounds per acre in the past to an average of 0.75 lbs/acre according to an MDA study in the South Branch Root River watershed   Since pesticide monitoring began on the Middle Branch of the Whitewater in 1993, atrazine has increased significantly starting in 2000.  One possible explanation is the conversion of CRP acres to cropland beginning in 1996 which would increase the use of atrazine.  Also, after a few years, the organic matter in these converted CRP soils breaks down allowing more runoff and losses of atrazine.  Atrazine concentrations exceeded the stream water quality standard of 3.4 microgram/Liter (ug/L) at least once at each of the three Root River monitoring sites each year.  Concentrations in the springs were always less than 1 ug/L.  

Emerging research indicates a link between atrazine and frog deformities.  Atrazine suppresses the immune system which leaves frogs more susceptible to parasites that produce the deformities.  Atrazine exposure also creates feminizing effects in male frogs, such as male frogs with both ovaries and testes, eggs in the testes, and inhibition of larynx growth decreasing the size of the voice box and their ability to call during mating.  All these consequences may help to explain the decline in amphibian populations.  Amphibian hormones are almost identical to mammalian hormones raising concerns for health consequences in humans also.  More information about this research can be found at www.nationalgeographic.com/emerging/tyroneHayes.html which also has other associated links.

Glyphosate (Round Up) is now one of the most widely used pesticides with the advent of genetically modified varieties of Round Up-ready corn and soybeans.  Glyphosate breaks down relatively quickly and is not readily soluble in water, so it does not appear to be a water quality concern at this time.  Soybean rust may increase the amount of fungicides used raising some concerns about the effects on beneficial soil fungi known as mycorrhyzae.  These emerging issues and new research highlight the need for continued monitoring to track these compounds in the environment.  

MDA completed one of the largest surveys ever conducted on pesticide use in Minnesota in 2004.  A report from that study, which looks at pesticide use in the 2003 cropping year, can be found at http://www.mda.state.mn.us/appd/pesticides/pesticideuse2003.pdf.  In Fillmore County, the top four compounds applied were the herbicides glyphosate (4,505 pounds active ingredient), acetochlor (3,831 pounds A.I.), atrazine (2,274 pounds A.I.), and metolachlor (1,872 pounds A.I.).

In Fillmore County, the USDA 2002 Census of Agriculture states that 886 farms used commercial fertilizer, down from 1,015 in 1987.  However, the number of acres on which commercial fertilizer was used increased from 185,903 acres in 1997 to 207,411 acres in 2002.  Herbicides were used on 159,971 acres in 2002 as compared to 149,971 acres in 1997.  (UDSA National Agricultural Statistics Service, http://151.121.3.33:8080/Census/Pull_Data_Census.) 

The local office of the University of Minnesota Extension Service conducts annual Private Pesticide Applicator Training (PPAT) meetings.  There are 624 certified private pesticide applicators in Fillmore County, about 50 less than five years ago.  An increasing number of farmers hire commercial applicators for applying herbicides, reducing the risks they would have with storage and handling of the chemicals on their farms.  The use of fungicides, such as those for control of soybean rust, will require certification.

The Institute of Environmental Assessment in Brooklyn Park, Minnesota, conducted a pesticide survey which included the counties of Fillmore, Houston and Winona.  Ninety-nine surveys were returned from these counties, of which 63 were on a municipal water system.  In answer to the question, “Do you personally apply pesticides?” 39% replied yes to applying lawn pesticides while only 12% answered yes to applying to farm crops.  This indicates a need to educate homeowners about BMPs for lawn chemical application.  Homeowners need to be aware of a new MN law that went into effect January 1, 2005, which prohibits the use of fertilizers with any phosphorus except where soil tests indicate a need or when establishing a new lawn.  

Feedlots and Manure Management

Livestock production has economic and environmental benefits for Fillmore County.  The hilly terrain in much of the county is not suitable for row crop production but is conducive to animal production.  This land can be productive and have economic benefits if used for pasture, forages or small grains for livestock feed.  With proper management, these land uses can reduce soil erosion and sedimentation of our streams as well as reduce fertilizer and pesticide use associated with row crop production.  According to the 2002 Minnesota Agricultural Statistics published by the MDA, cash receipts from livestock were over $90 million in 2000 in the county compared to $52 million from crops and $28 million from government payments.  

Demographics and economics are changing livestock production.  The number of farms with cattle and calves dropped by about 100 to 779 in the five years from 1997 to 2002.  Hog farms saw a similar decrease in that five-year period.  Fillmore County remains the top county in the state in beef cow production with 18,100 beef cows in 2002.  County feedlot staff have noted an increase in smaller (<100 animal units) cow-calf operations which have some confinement in the winter but are on pasture the rest of the year.  The number of dairy facilities has been dropping, but dairy cow numbers remain about steady.  
In 2000, Fillmore County hired a full-time County Feedlot Officer (CFO).  The first task accomplished by the CFO was registration of all the feedlots in the county by January 1, 2001.  In 2002, the Soil and Water Conservation District hired a full-time engineering technician to work mainly on feedlot runoff control projects.   Funding assistance from a 319 grant awarded to the SE MN Water Resources Board helped pay for this position.  In addition, a “retired farmer” was hired to begin contacting feedlot operators about signing Open Lot Agreements (OLA), which provided the operator with protection from enforcement action and allows them time to achieve 50% control of feedlot runoff by October of 2005 and 100% by 2010.   Results are shown below.  Priority areas are those within 300 feet of a stream or a sinkhole or other karst feature.

1) Open Lot Agreement Results (cumulative)

	
	Total # in county
	Total # in priority areas

	Feedlots under 300 A.U. that have been registered
	1092
	610

	Producers who should be enrolled in the OLA because the feedlot poses a problem (that is, the runoff could reach surface water)
	600
	300

	OLA’s which have been signed
	291
	190

	OLA plans developed for partial fixes (50% runoff reduction)
	95
	95

	OLA plans implemented for partial fixes (50% runoff reduction)
	3
	3

	OLA plans developed for complete fixes (100% runoff reduction)
	95
	95

	OLA plans implemented for complete fixes (100% runoff reduction)
	60
	60


2) Manure Management Planning Results (cumulative)

	ACTIVITIES
	Total #

in county
	Total #

in priority areas

	Number of contacts made with producers about manure management
	1500
	360

	Number of requests for manure management plans
	35
	30

	Number of approved manure management plans
	11
	11

	Number of animal units covered by manure mgt. plans 
	2100
	2100


Fillmore County has administered Minnesota Rules Chapter 7020 since 1994 when it became a delegated county.  The county’s ordinance was adopted in 1989 and was last revised in 2003.  (See http://www.co.fillmore.mn.us/Web%20Documents/Zoning%20Documents/2004%20Feedlot%20Ordinance1.pdf.)  The ordinance was revised to include use of the OFFSET model to determine odor impacts from new or expanding facilities.  Biofilters are allowed as a method for reducing odors.  Fillmore County processes feedlot permit applications for facilities up to 1000 animal units in size.  A permit application is completed if: 1) a new feedlot is constructed, 2) a feedlot is expanded or modified, 3) a change in ownership takes place, or 4) if a potential pollution hazard exists either on the feedlot site or a manure application site.  Site visits are conducted whenever a permit application is filed.  A karst investigation is done and setbacks are determined to meet all zoning requirements.

Controlling runoff from open lot feedlots and proper manure management when the manure is land applied are key to protecting water quality.  Potential water contaminants from manure include the nutrients nitrogen and phosphorus, ammonia, fecal coliform bacteria and disease-causing organisms, antibiotics and antibiotic-resistant bacteria, and organic materials which add to Biological Oxygen Demand (BOD).  The Total Maximum Daily Load set by EPA for fecal coliform bacteria has been exceeded in the South Branch of the Root River for the watershed west of Forestville/Mystery Cave State Park.  Annual monitoring of 25 subwatersheds in the county for fecal coliform bacteria and ammonia is being used to identify areas where feedlot or manure runoff may be impacting streams.  North Jordan Creek is one with consistently high bacteria numbers that may be feedlot related.  The graph below shows the relationship between fecal coliform bacteria and transparency (note the logarithmic scale for fecal coliform) for these 25 sites.  As transparency increases (clearer water, less runoff), bacteria levels tend to decrease.  
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When properly managed and land-applied, the nutrients from manure can be a valuable resource for crop production, the organic matter can improve soil quality, and the other contaminants can be broken down and treated by soil-dwelling organisms and sunshine.  Balancing the benefits of livestock production with the risks associated with manure will hinge on implementation of BMPs which the county and natural resource agencies can encourage.
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